Function and regulation of the neutrophil MEL-14 antigen in vivo: comparison with LFA-1 and MAC-1.
The CD11/18 (LFA-1, Mac-1) molecules participate in neutrophil adhesion to cultured endothelium in vitro and are critical for effective neutrophil localization into inflamed tissues in vivo. More recently, the MEL-14 Ag, which was first defined as a lymphocyte homing receptor, has also been implicated in inflammatory neutrophil extravasation. Here we compare the regulation and function of these adhesion molecules on neutrophils during the in vivo inflammatory response. The MEL-14 Ag is expressed at high levels on bone marrow and peripheral blood neutrophils, but is lost on neutrophils isolated from the thioglycollate-inflamed peritoneal cavity. In contrast, Mac-1 is up-regulated on inflammatory neutrophils and little change is seen in the level of LFA-1 expression. In vitro activation of bone marrow neutrophils with PMA or leukotriene B4 results in a dose dependent increase in Mac-1 and decrease in MEL-14 Ag expression within 1 h after treatment, thus reflecting what is found during inflammation in vivo. Neutrophils activated in vitro or in vivo (MEL-14Low, Mac-1Hi) do not home to inflammatory sites in vivo, correlating with the loss of the MEL-14 Ag and the increased Mac-1 expression. Anti-LFA-1, anti-Mac-1, or MEL-14 antibody given i.v. suppress neutrophil accumulation within the inflamed peritoneum (38%, 30%, and 37% of medium control, respectively) without affecting the levels of circulating neutrophils. However, when FITC-labeled cells are precoated with the mAb and injected i.v., only MEL-14 inhibits extravasation into the inflamed peritoneum (25% of medium control). Finally, in ex vivo adhesion assays of neutrophil binding to high endothelial venules in inflamed-lymph node frozen sections MEL-14 inhibits greater than 90%. anti-LFA-1 20 to 30% and anti-Mac-1 less than 10% of the binding of bone marrow neutrophils to inflamed-lymph node high endothelial venules. These results confirm that both the MEL-14 antigen and Mac-1/LFA-1 are important in neutrophil localization to inflamed sites in vivo, but suggest that their roles in endothelial cell interactions are distinct.